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• ' • I. INTRODUCTION * 

• r % 

t * * 

As pant of the expansion and evaluation of North Carolina's driver 
education program, the need for an emergency skills^curriculum has been 
suggested. The scope of this report is to evaluate the currently existing 
and operating emergency skills programs and to recommend a set of 
resources to the Department of Public Instruction. On the basis of these 
recommendations and internal inputs, the Department of Public Instruc- 
tion can* initiate a. pilot- study in the following ygar to further^ evaluate 
the effectiveness of such a program. , Should this program prove effec- 
tive, it could be instituted on a statewide basis. ' 

This proposed expansion of the current statewide driving range pro-* 
gram is in line with recommetidatiorts presented in the accident-oriented 
evaluation of the program by Council, Roper, and Sadof (1975).^ The final 
section of this reference paper notes the lack of accident-related differ- 
ences between range and non-range programs and the higher costs Associated 
with the range*program. The need for continued upgrading of the current ' 
program is cited and two of many possible avenues are suggested: 
(1) expansion ef the program scope through innovative curriciilvUm changes, 
and (2) expanslian of the program through addition of traditional ,users 
and new users inljnew^ programs. The implementation of a new motorcycle 
driver education would j fall under the second of these avenues. The 
emergency skills programs discussed h^re could be categorized In the for-,, 
mer. The following discussion will presejt the rationale for this new 
program,* a review of past and curren-t programs in other locations, a 
review or past N.Cf. accident studies directly related to this area, and a 
r&commended set of resources. ' - - . 

In thg course of the driving experience,- the driver is likely to find 
himself in a situation where the normal (basic) set af manipulative and 
decision makjng skills are not sufficient to Overcome the problem.^ The 
driver education student is taught in the classroom to drive defens'ively 
to avoid collisions and how. to handle an emergency, but in most cases he 
is not given behind- the-wheel training in these emergency situations. 

What are emergency situations? Why should we train young drivers 
for emergency s-ituations? How do we know training of this.^nature will 
work? Is this type of training possible for North Carol inci drivers with 
the existing system of driving ranges? T^iese are some of the questions 
that are important to examine in order to prepare an effective "emergency 
driving procedure" curriculum. 

It seems ^appropriate to start with a working definition of "emergency 
.maneuver." An emergency maneuver is a coordinated effort by the driver of 
a vehicle implemented in a compressed time interval for the purpose of 
1) avoiding an obstruction in the path of that vehicle, or 2) keeping 
the vehicle in contro l when a malfunction occurs or the normal forces of 



friction (and tractimi) are not sufficient to maintain th^ vehicle^s 



ordinary skills needed when two road users are* in conflict and a-t least 
one of them is able to resppnd to eliminate the situation." • 

Additional considerations of the broader definition* of ^'collision 
avoidance" include: . ' % 1 ' . 

K The possibility of preventing a collision must be- present. 

2. The situation and reaction must occur, in a compress^ 
time interval. " * . 

3. The possible situations include, those <n which a vehicTft- ** " --^ 
may be forced into, intejraction with d. fixed object off ^e-. , 

the road. ' ' - , ^ 

The broader concepjt of emergency maneuver will be examined here because 
it is more germane to the proposed. curriculum resources than the- concept 
of accident avoidance. This is because v;e would like to traiii youji'g drivers 
for all emergency situations rather than just the on-roadway collision 
avoidance. The emergency situation demands, above average; perceptual , 
psychomotor, decision making, and inanipulative abilities to. r.eact quickly 
and accurately under the stress of the compressed time interval implicit 
in an emergency. The stipulation of the compressed time interva-l in the , 
definition necessitates the transformation of the relatively simple skills* 
of steering, braking and a*cceleration used in normal driving int:o a highly 
coordinated reaction. that requires the additional skills of perception .and 
judgment to be integrated into the response. The : kills now become rapid 
braking, rapid acceleration^ and evasive stee^ring ~ the nature of which i 
demand a differenttype of training. This is sometimes considered nony \^ 
defensive driving because the individual is taught to "steer-out" or \ 
"accelerate -out" of certain situations whereas defensive driver training , 
suggests slowing dov/n and avoiding the obstruction. The compressed time 
interval creates a precipitous situation which invdlves new skills, and 
therefore, a different learning experience for the young driver. 

The question of why we should trai^n for emergency or advanced driving 
skills is closely related to the question, "Can we successfully train high 
school students for these skills?" If it can be shown that successful 
(i.e., cost-effective) accident and injury-reducing training programs are 
possible, the reasons why we should implement such d program arre straight- 
^forv/ard. They would be to reduce fatalities^ to reduce the severity and 
'number of injuries, and to reduce dollar amount of property damage. The 
, success, however, of such programs is at best dubious because^ emergency 
situations are a relatively low probability event in the driving environment 
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.and betaase withoutr sufficient practice, the driver may not retain adequate 
.knowTedge of the skills necessary to perform correctly under the stress • 
of an emergency situation. A close examination of the literature in 
this area will provide background information on both- the feasibility and 
•the cost-effect-iveness of emergency programs. 



IL REVIEW OF LJTERATURE 



' Over the past few; years, several advanced driverNfiducation courses 
have been taught for different student groups. Articles^ concerning some 
of the more important of these have found their way into t1ie highway 
safety literature and are reviewed 'below. It will be note\that maiV of 
these training programs contain very similar maneuvers and exercises aimed 
at helping* student: acquire certain skills. ; \ * 

The exercises most frequently' used are briefly described as fallows: 

1) Serpentine exgrcises : This skill involves zig-zagging %oufc|(i 
a line of evefily spaced cones in order to dev.elop better^ ^ 
special reference and judgment of clearances (and closure). 

<l 

2) C ontrolled braking : This involves' braking. on command and 
steering around a barrier in the shortest possible distance 

. without loss of control. This is helpful tn avoiding an 
obstacle in the path of a vehicle when the danger of oncom'-' 
ing traffic exists. ^ 

3) Evasive maneuver; This skill involves steering around a 
barrier (right or left) on command at varying speeds up 
to 40 mph. This is useful in avoiding a collision at high 
speeds on a freeway. 

4) Skid recovery : This entails the ability to pr^vent'or 
^ recover from a skid on ice or synthetically created* -low , 

frictiOQ surface. - * ^ *' 

5) Off- road recovery : The skill of off-road recovery is to 
regain control of a vehicle that has dropped one or more 
wheels off the pavement on to the shoulder without shooting 
across into another lane of traffic. ' 

6) Blowout : This skill involves learning to br.ing a vehicle to 
a smooth stop after sudden loss (?f inflation in either a 
front or ir'ear tire. " 

7) Mechanical emergencies handlin g: This general class of 
• maneuve>^ is aimed at helping the student leay^n to handle 

^ mechanical- problems such as brake failure or steering 
failure' in traffic situations. 



One of the most widely referred to advanced 'driver training courses 
•was developed by Whitworth (1972), at the, General Motors Growing Grounds 
in rjilford, Michigan. This course was initiated to retrain proving * 
ground drivers to prevent accidents while testthg cars. The need for 
the training program was derivecl from classit accident causation studies 
(see Appendix A). In a careful study of this literature, a frequency 
versus erro^ tabulation resulted in the following driving errors occur- 
♦ ring with the^greatgst frequency:. 

1) Impaired judgment due to alcohol 

2) Misinterpretation of the/driving task 

3) Improper control of emergency situations 

The program consisted of four hours of classroom work in defensive driv- 
ing and understanding potential hazards. The remaining- four hours were 
befi)ind-the-whee1 training exercises on the driving range where six maneu- 
vers were taught and practiced. The maneuvers used were as follows; 
Serpentine, evasive maneuver, controlled braking, off road recovery, 
blowout, and skid control. 

^ The GM.staff conducted a small, but w?n controlled, evaluation of 
their program with 60 subjects who were patrol officers » from the OSkTand 
County, Michigan Sheriff's Department. The subjects were divided and 
matched into two ^groups of 30. One group received the 8 hour training 
' program and' one group remained as^ a control . 

Table']. -Effects of GM trainingJprogram on accident costs. 



Jrained - , Untrained 





Before 


After 


Before 


After 




1967-1969 


1969-f971 


1967-1969 


"1969-1971 


Number of accidents 


13 


5 


11 


10 


Injuries" - 


? 


0 ' - 


? 


2 


Lost days 


? 


0 


? 


87 


Lost wages 


? 


0 


? 


$35,000 


Vehicle damage cost' 


*? 


$1446.50 


? 


$11247.10 


Vehicles totaled 


? 


■ 0 


? 


. 3 ' 


Total cost 


? 


• $1446.50 


? 


$14747.10 


Average cdst/accident 


? 


$289 


? 


$1474.00 



* \ 

.•'"Table 1 -shows that the ttained group exhibited a '50 percent reduction 

;in , accidents and an 80 percent redu'ction in cost per accident as compared 

to the untrained grpup. » * . . 
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In a. similar study, Quane (1963) put 63 police officers* through an 
advanced driving skills program. Quane used a si ightly ^modified 6M . ^ 
'course comprised' of plassrobm ins.truction, serpentine' at varying speeds 
^ o-f up to 30 mph; off road recovery at,35 and 40 mph, left-righfevasive • ' 
maneuver at 35 and 40 mph, Bnd a lane change exercise. The experimental 
design consisted of dividing the population into two groups, giving class- 
' room instruction to bothi groups, giving range instruction to the experi-* 
•mer,tal group, and then giving both groups a post test followed -by more 
classroom instruction.. The results of a one year post instruction stuidy • 
are found in Table 2. 

» 

The results, are somewhat confusing in ihat during the first one year 
period the cost per accident was Jower in the^ control group, but in the 
second eight Tnonth perwd^ the reverse was true. The 2'a month average tost 
per .accident, however, is lower for the experimental range-trained. group. 
Jhe number ^of accidents v/as down 35 percent over the 20 month period. 
The resuUs m\ght indicate a long term effect of training with goocL ^ 
retention and application of learned skills integrated into the driving 
experience. Quane noted that the experimental group became more aggressive 
in the serpentine exercise, and made fewer "wrong-way maneuvers" in the 
left-right fevasive test, perhaps indicating some amoujit of initial learn- 
ing. Retention of this knowledge tan only be, assessed aft.er long-term 
studies which are in progress at the present time. Neither Quane nor- 
Whitworth made any analysi^s onHhe statistical significance of their find- 
ings. ; . , / ' 

Another leader in the advanced driver training program has been the 
Committee on Winter Driving Hazarqts of the National Safety Council. The 
N.S.C.'s program has been primarily designed to help the driver cope with, 
skids and slippery sur^faces, but some.of the GM maneuvers are used on dry 
pavements such as evasive maneuver, contralled braking, serpentine, and 
blowout. The ice jnaneuver? used by N.3.C. are more involved than any other 
trainihg'course_(requiring over 25000 square^ feet of area) and'consist of 
stopping on ice (without skidding) , ^negotiating'curves on ice, controlling 
a skid,^d passing on, ice. ^ While N.S.C.has reportedly^conducted an 
evaluation on jthis program, fio such study of the accident reducing poten- 
tial was found in^the literature. ' 

The Liberty Mutual Insurance Company is well known for their •"Sk'id 
School" designed to teach poVicy holders and fleet drivers to control skids. 
Their truck driver training program includes training tractor-trailer dri- * 
vers to hand-le jack- knifes on ice in which a v/ater flooded "skid pan" is 
used as a slipp^ery surface rather than ice. 

In 1969, Liberty Mutual, in cqnjunction withJjo-Dynamrcs Co., reported 
on the effec-ts of "Fixed Base Simulator vs. -Skid Pan' Practice in Skid 
Contrdl, Training," in an attempt to evaluate their program, ^three treat- 
ment groups were used Yrom a population of 58 licensed drivers with ages 
ranging from 20 to 65 years. ^ The treatment schedule consisted of class- . 
room tr^iining and simulator or skid pan training.; The^ simulator was of 
*the meefianical type which has certain drawbacks, ihclu^ding the lack of 
true choice by^the subject, pre-programmed experi eacesLpoor image quality, 
and only subjective data collection methods. t ' 



Table 1. Effects of training on accident costs in a 20 month 
. study with the Maryland Pol tee D.epartment. 



0-12 month pojst instruction period ' • 

Control Experimental 

Injuries' - 0 ' * 0 

Lost'oays ' ,\ \ 4 . ' 1 

Number 'of Accidents * 17 ^13 

Lost Wages - . >■ $131.76 $65..98 
(Annual Salary-$8,589.00) 

Vehicle Damage Casts . $3,"l48.79 $2,599.70 

Vehicles Totaled • ^ 0 • ■ . ■ 1 

Cost/Accident ' . - ;$q85.22 , . ^$192.88 
(Vehicl.e. Damage Costs On]y). . ' . " 

12-20 month past instructibn period^ 

Control Experimental 

^ -— I — ^ 

Injuries 0* v 0 

t 

Lost Days ' . . 4 * ,0 

^Number , of Accidents 6 ' ' .2 

Lost Wages . ' - ' $131,76 0 

(Arthual Salary-$8,589.00)' ' : 

Vehiple Damage Costs $2,395.22 , ,$317.21 

Vehicles Totaled 0 ^ ' 0 

Cos t/f Accident $399'.20 ,'$158.60 
(V^fiicle* Damage Costs Only) » , 

0-20 month post instruction^ period 

V . * * Control , Experimental^ 
> . 

injuries ' 0 ' • * 0 ' 

Lost Days ^ , ' ' , 8 " 2" 

Number of Accidents ' * ' 23 * 15 ' 

Lost Wages , ' ' ' ^ $263.52 $65.98 

Vehicle Damage Costa $5544.01 . $2916.91 

Vehicle? Totaled , ' 0 " ■ 1 

CostVAbcident , , $241.04 $194.46 

(Vehicle Dciijiage Costs Only) ' * 



The treatment schedule for thr§e groups was^as follows: 

TreatiiiQit^ Classroom, • Simulator Skid Pan Immediate 3 Month Later 
Group ' * Instruction Practice • Practice Skid Pan Test Skid Pan Test 

^ , l", X X ' .\ No . ■ ' No " X " 

2 X ' Nd X ' * . X «... " X 

3 >■ X •■ X No • X - .X • 

' - ' * ' ' ' 

The sufcrjects were tested on the skijd pan with thre? different -types 
of skids: (1) -four wheel lock and loss of steering, (2)«rear wheel lock, 
and (3) spinout on curve. The authors report 1:hat "the results show sig- 
nifi'S'ant impY^ovem.ent fmmediately and. after three months for the skid par, 
practice group al though*only a f£w of th§ measures of transfer of train- 
ing were statistical ly signifieant'^'for the simul^tor practice group/' 
The important point here is that practicing skids ^(/ri a'simulator'or the 
skid pan will help the driver cope wiAh^skids^ and the hetension is at . 
least three pionths* ^ \' 

• 3 Somewhat different results are noted' by Williams* and O'Neill (1973) 
in a study in which they analyzed driving (actide^nt) records of race car 
drivers. All of the drivers were members of the*^ports Car Club of America 
and all had com^pleted at least six hours of inrcar^orj-range course train- 
ing in advanced driving techniques sponsored* by the^club ^(sp,ecifics hot 
Available). These race drivers Were rtjatched with othe/ drivers from 

* "New York, Florida, and Texas* on the ^basis of age, sex.,; and license type. 
' . • A comparison of the driving records was conducted • 

Table -3 shows the race drivers jiad significantly more reported crashes, 
' speeding violations, 'other ^moving and* non-moving violations than the com- 
V parison drivers. The authors agree that there are certain problems in 
drawing any conclusions from the data due to- the select, restricted, and, 
perhaps atypical* nolture of the^sample and* only limited knowledge of. 
exposure. The fact tKat the race drivers had significantly mre non- 
moving violations perhaps indicates they are in ct more violation- and ^ 
accident-prone group than the contro] . (The number of non-movirig violsf- 
tions should n9t be af fected^ by any advanced training program^) The 
^* authors suggest caution in instituting an advanced driver education pro- 
gram without studying specific needs. 

<? Peevy (1975) suggests that, "The goal of any emergency ;nn,structional 

* program should be to give the stu/ien-t cognitive and manipulafTve informa- 
tion and skills^ experience to redufce the trauma of the emergency, skilfs 
related to hjs general driving patterns, as well as motiva'tion .for opti- 
mum driving performance (some may prefer defensive driving),- and optimum 
vehicle maintenance pr'ocedures." He cautions the acceptance of the GM" 
program £[er sje without evaluating local needs because it might ngt be best 

. suited for young drivers with only limited driving experience. He feels 
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TaWe 3. . Avercige numbers of reported crashes and violations 
per driver by sta^te. 



$ 




Average Number Per Driver 




1 




Race 


Comparison 




• 


• State 

; 


Drivers 


Drivers 


p* 


Reported Crashes 


Florida 


0.28* 


0.14 


0.02 




^New Yov^k 9^ 


0.64 


0.42 


0.001. 




Texas 


0.58 


0.49 


^ 0.10 


Speeding Violations 


Florida 
) 


1 .28 


0.4^ 


^ 0.001 


• 

< 


New York 


1 .06 


0.35 


' 0:001 


• 


Texas 


1.63- 


0.88 . 


0.001 


Other- Mo\^ing 


Florida 


0.65 


0.50 


• 

0;10 


Violations 






0'. 38 




New York 


0.49 


. .0.10 ■ 




Texas 


0.46 


0:43 


0.10 . 


Non-f4oving Violations 


Florida 


0.22 


0.17 


0.1a 




Nfew. York 


0.17 


0.07 


0.002 












Texas 


0.22 


0.T5 


0.10 



Condition,al binominal test- two-tailed probability levels. 

' (Table taken Vrom Williams and O'Neill (1973)0 
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'the importance of handj^ing mechanical emergencies such as engine stall, 
brake failure, and, steering loss, etc, has been underplayed in the GM 
.and other curricula and tftese might very well be beneficial fo the program 

Zavala and Sugarman (1972) of Calspan Corporation are in the process 
af developing an accident avoidance training program tha.t emphasizes the 
physical characteristics of the vehicle and theVoadway in tbeg"r instruc- 
tion. .The primary concern of Cals'pan**s accident avoidance driver drain- 
ing program . is thheefold: 

'1.. Acquainting the student with vehicle behavior up to the 
limit of perforrnance at moderate speeds, A. 

2. Acquainting the student with variations in^vehicle < • 
behavior near the limit of performance $s a* function 
of surface condition, loading, tire pressure, cractive 
effort, etc. 

3. Providing the student with driving experience under 
simulated emergency conditions.' 

Since this program is still in the developmental stage., it.was not possibl 
to obtain a complete description of the maneuvers which will be taught. 
However, the following outline will* provide an idea of the types of driv- 
ing situations Calspan is researching: 

1) Steering and braking .avoidance * 

' 2) Skid Pad Work — constant radius cornering, J-turns^ 
fixed and free steering control under 40 mph (on ice 
and water) 

* 

3) Lane changes (slalom-serpent^'ne) up to 50 mph ^ . ' 

4) 'Effects of load distribution within the vehicle\)n 
bVaking, cornering and skidding maneuvers. 

They suggest, as others have (GM, Liberty Mutual J N;.S.C.), that if the dri- 
ver knows what his car can do he will be able to cope with an emergency. 

Whittenburg, P|in, McBride, and Amidei (1972), under contract with 
National Highway Traffic Safet/ Administration, conducted a controlled ' 
stady with 17 to 24 year old males in the U.S.- Coast Guard station' at 
Cape. May. The multi-year task involved (1) .establishing base 1 ine'measure- 
ments (biographical as well as driving behavior)-, (2) developing a driver 
proficiency test, (3) implenienting three types of driver training programs, 
and (4) followup studies and evaluation of the 'programs tested, • 

♦The background data and pretest phase of the' program were implemented 
through the use of standard personality and-attitude tests Such. as the 
Mann* Inventory, the Thruston Temperament Sr-.-edule, the Institute "for 
Educationa'l Development's driver knowledge test and driving tests developed 



by the authors. Thess tests were designed to match experimental and 
control groups for driving exposure and attitudes. This phase of the 
program appears , to be well constructed in term's of quantifying the bio- 
graphical and preliminary data, but because the sample population is some-, 
what homogeneous (i.e., all subjects are. Coast Guard recruits and perhaps 
not representative of that age group as a whoia), some cautioo must be 
exercised in extra? slating tfie result:s to other grioups. 

The training groups consisted of three experimental groups and two 
control groups with the aforementioned population. One experimental 
group received classroom anxi range training (El), the second received , 
classroom only {E2), and the th:ird range only (E3), There was one con- 
trol group for El (CI) dhd one for E2 and E3 (C23), The training 
sessions consisted of 14' hours of classroom instruction including multi- 
media! lessons from* the [i.S. Air Force standard and remedial courses, and/ 
or 14 hours of range graining consisting of simple skills, such as traffic 
mix. Advanced exercises Were also used, including controlled braking, 
off-road recovery, 'serpentine and evasive maneuvers on dry and wet pave-, 
ment, and skid and bloviout simulation in later programs* 

, The follow-up analysis (Whittenburg and Baker, 1974) of the acci- 
dent involvement histories of the. trained and untrain*ed groups indicated 
rfi ff erences jn the accident frequencies for the groups, with individuals 
with any training (El + E2 + E3), and more than 10,000 miles *of driving 
^exposure aftfer graduation of training coursi* experiencing fewer acci- 
dents than the untrained control groups (CI + C23). Here, whil,e 36 perpent 
of the control group experienced one or more accidents, 29 percent of 
the trained group were involved in an accident — a 19 percent decrease. 
In a subgroup of drivers with less than average driving exposure (15-21 
months versus a 25 month average), the students receiving only the 
'^lassroom training subsequently droVe better than the students receiv- 
ing only the range training. Twenty-eight percent of the latter group 
experienced one or myre accidents while 17 percent of the former group 
v/ere. involved in a crash ~ a 39 percent decrease. | 

The authors also examined accident, severity d rferertces between the 
groups. One measure used involved a ratio of total injuries to 
total accidents. As can be seen in Table 4, the trained groups (i.e.. 
El + E2 + E3 and^ El alone) shov/ed dramatically lower proportions in 
the shorter ,8-14'' mo/ith period after training than did .the untrained con- 
trol groups. This same trend continued through the longer .three year 
period I but with less dramatic difference. ' ^ 




/ 



, Table 4. Proportion''of total injuries to total accidents. 

« 

; ' After 8-14 Months After 3 Yrs. 

No training CI + C23 40% 36% 

Any training El + E2 + E3 17% lit 



No training C23 
Class or range ^ E2 + E3 



38% 



Clas^ only E2 ' ^ 

No training CI ' 44% 

Class ^ range El 10% , 



When the percent of accidents with one or more injuries was used as the 
measure variable, the trained groups again appeared to experience less 
severe accidents, as is indicated in Table 5. 



Table 5. Percent of accidents with one or more injuries 
in the period of 8-14 months after graduation. 



Any training^ El + E2 + E3 16% 

No training CI + C23 33% 

Class + range El , 10% 

No training CI 35% 



However, when reviewing property damage cost, the authors did not find . 
this clear-cut distinction between trained and non-trained individuals, 
as is shov/n in Table 6. 



Table 6. Average property damage cost^associated 
with all reported accidents in sample. 



Group 




Cost 


Class + Range 


El 


$651 


Class 


E2 


$757 


Range 


E3 


$634 


Control 


CI 


$682 


Control 


C23 


$645 



Training Average 
No Training Average 



$673 
$665 



Finally, Table 7 projects the cost-effectiveness of.tlj^ir Occident and 
injury study from the data collected over the 5 year period 1970-1975, 

In the final study reviewed, McCormack (1974) examined the perfor- 
mance of high school seniors on a driving test given to the students. 
The study was conducted on 500 subjects who were divided into an experi- 
mental and a control group. The experimental group received an advanced 
driver training course consisting of four hours of classroom instruction 
and six hours of range practice involving the serpentine, the controlled 
braking, the skid recovery and the evasive exercises developed by 
Smithson and Whitworth. The test given consisted of the controlled 
braking, the evasive and the serpentine maneuver. The author could detect 
no significant changes in either the experimental group's performance 
on the post-test as contrasted with the pre-test, or in the experimental 
versus the control group under the 4)ost-test conditions. 

In surrimary, the existing literature concerning advanced driver educa- 
tion progra.iis which include training in emergency skills indicates that: 
(1) there is a set of "consensus maneuvers" whiQh'are employed, with some 
n^od;i'fi cation, almost universally and (2) there is a lack of v/ell con-' 
tpolled evaluation and conclusive findings concern-ing the effectiveness 
_^f these programs. While two studies indicate a significant decrease in 
accidents fqr trained police officers, a 'third study indicates a much 
smaller effect for young Coast Guard rocruits and a fourth indicates 
hgher accident involvement frequencies for trained race drivers. Thus, 
there is some indicatioti that accident severity- is reduced by this 
trair>ing. ,It is noted that none "of the accident-related studies con- 
cern a program involving young inexperienced drivers^ 
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Table 7. Projected reduction in accidents and injuries and resultant 
savings in property damage as benefit of classroom and T^ange 

4 ^ training. . 

Projected Reduction Resultant Savings 

^ ^ • flumber of Individuals Having Accidents * 

C average^ rate = .359 

E average rate = .289 ^ ^ 

Difference' ' = .070 

* Individuals trained per year = 4,000 \ 280 per year 

Cost of Accidents \ ' 

USAF average cost = , S3, 710 

Accident reduction per year = 280 . ^ 

Total cost reduction = $1,038,800 - 

Training cost per individual = $24.90 

Individuals trailed per year = 4,000 

Training cost per year , = $99,600 939,200 per year 

DOT average cost ' = $2,800 

Accident reduction per year = , 280- ' - 

Total cost reduction •= $784,000 

Cost of Property Damage 

E average reported cost per = ^ $672 
accident i 

Accident reduction per year = 280 $188,160 per year 

DOT average cost per accident = $500 \ 

Accident reduction per year = 280 

To.tal cost reduction - $140,000 

. . ■ ' IG 



Number of Individuals. Injured or Killed 

C accidents involving injuries = . 33% 

E accidents involving injuries ^^'^^ ls% . 

Difference . • ■ ■ = ^ ' ' , 

Accident reduction per year = 280 48 per year 

Cost of injuries 
USAF average cost = 2,250 

Injury reduction per year ^ . =" 48 $108>000 per year 

DOT average' cost = $11,200 

Injury reduction per year = 48 

Total cost reduction = $537,600; 

' - • Cost of Fatalities 

USAF average cost = $40,000 " ^ 

90,000 

fatality reduction per year = 

DOT average cost = $2000,700 

(Table taken from Whittenburg, et al. July 1974) ; 
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III. OETERMItjATION OF SKIILS NEEDED 

indicated in the preceding section, there is a consensus. 1 ist 
of maneuvers used in most ^^anced programs. This list has been derived 
from multiple sources, ranging from knowledge of accident^ circumstances 
to a common sense approach {the latter appears to have beei3„the domiilant 
approach). The authors, rioting the Williams and O'Neill caution to 
look at the local situation and needs, and feeling that it is^ important 
to base the suggested program on a more accident-oriented bas'is, have 
, examined a previous project study -involving the critical maneuvers that 
a young North Carolina driver faces and how these maneuvers are related, 
to emergency situations. 

Barry, Roper, & Pitts (1974) reported on "critical maneuvers" of 
a random sample of North Carrol ina drivers by reading accident reports 
of over 1100 cases. The authors determined what proportion of the pop- 
ulation were involved in "emergency situations" causing "^accidents (e.g., 
skids, blowouts, and brake failure). Table SVepresents .their findings. 

As noted, nearly 20 percent* of the single vehicle and six percent 
of the multi-vehicle crashes, are attributable.tn emergency situations 
with little difference being noted between age groups.* As shown in 
Table 9, skidding and brake failure are responsible for the majority of 
multiple-vehicle emergency situations.. The most coimion cause^of crashes 
resulting from an emergency situation appears to ^be skidding.^ In the 
total sample of 1113 crashes, skidding, was a factor in 10.6 percent of all 
single-vehicle crashes and in 4.2 percent of all multi-vehicle craslj^s. 
It is estimated that there are less than 10,000 crashes per year in 
North Carolina attributable to skidding. The second most important 
emergency, situation involved brake failure, with blov/outs a distant 
third. When the proportion of crashes due to emergency situations is ^ 
compared between young drivers and^middle-aged drivers in both single- 
vehicle crashes and multi-vehicle crashes no signif i^oSnt differences 
were evident. / " - 

"Non-emergency" critical maneUvei^s v/ere examined in the same study. 
Examination of Table 10 indicates that rear end collisions and pulling 
into the path of an oncoming vehicle are maneuvers that cause a dispropor- 
tionately higher number of accidents , for young people. This suggests an 
inability of the young driver to cope with thesef types of situations, 
which results from either a lack of training or some lack of judgment or 
closure speed judgment inherent to the inexperienced driver. 

In another study, Griffin^(1975) determined that 35.7 percent of the 
fital accidents in North Carolina in 1973 v/ere caused by a chain of 
maaeuvers that started v/ith one vehicle running off the road. This 
analysis was conducted by read/ing each fatal accident report for the year 
specified. It was further shown th'at 16-yeaV-old drivers are more likely 
to be involved in a' run-off-road accident than<?.drivers 25 years or older 
(see Table VI). 
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Table 8. Emergency situations by age and type of crash 



No Emergency • Emergency . . 

M - ■ N ■ .% Total 



Single-Vehicle Crashes 



Young drivers M37 - (80.6) ' 33 ' (19.4) 

Middle-aged drivers , /i37 (60. " 

Total 174 ' 42 

X (1 d.f. ) with Yates Correction ='0.000 ' • 



■ 170 

4) _9. (19.6) 46 



Multiple-Vehicle Crashes 



.Young drivers 


R* 


384 


• Young drivers 


MR* 


148 


"Middle-aged drivers 


R 


205 


Middle-aged drivers 


NR 




Total 




840 



(3' d.f.) = 2^.4; p = NS 



*R - "Responsible"; NR = "Not Responsible" 



216 



-(93.9) 25 (6.1) 409 

(94.3) 9 (5.7) 157 
(94.5) 12 (5.5) 217 

(90.4) 21 ^ (9.6) m 

57 897 



Table 9. Types of emergency situations represented in the crash sample. 

•9. 

"Steering' Brake 

Blowout Failure Failure Skidding Other Total 

Type of Crash, N % N % ' N. N ' % N .% N 

Single-Vehicle 

Young ,8(24.2) 1(3.0} 3(9.1) 19(57.6) 2(6.1) 33 

' Middle-aged 3 (33.3) 2 (22.2) 0^/- 4,(44.4) 0 9 

Multiple-Vehicle * 

Young , R* 0 0 6 (24.0) 17 (68.0) 2 (8.0) 25 

Young NR* 0 0-2 (22.2) 7 (77.7)/ 0 9 

Middle R 0 0 4 (33.3) 8 (66.71" 0 12 

Middle NR 0- 0 5 (45.5) _e (54.5) 0 11 

, Total 11 (11.1) 3 ( 3.q) 20 (20.2) 61 (61.6) 4 (4.0) 99 

*R = Designated Responsible; NR = Not Designated Responsible 
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Tab-le 10. Frequency distributions of vehicle maneuvers 

in two-vehicle crashes, young responsible 
^ drjvers vs. all others. 



Vehicle Maneuver 



Young Drivers 
Responsible 



% 



All other Drivers 



N 



% 



Total 



Pulled into' path- of 
oncbm|ng traffic- 


• 104 (28.0) 




92 


(22.0) 


195 


Rear-end collisions' 


104 (28.0) 


o 


90 


(21.5) 


T ft /I 

1 94 


Improper turns 


57 '(15.3) 




72 


(17.2) 


. - 129, 


Ran stop-sign or red light 25' { 6.7) 

Failure to yield, improper 
lane charge, over 

center 1/ine: 3.5 ('9.4) 




. 49 


, (11.7) 


74 


/ 


, 48 


(11.5) 


83 


All other maneuvers* 


47 (12.6) 




j 68 


(16.2)- 


115 


f Total 


372 


0 


419 




791 


(5 d.f.) = 14.40; p^ 


< .05 










*This class includes: 
situations 


Passing maneuvers. 


, backing 


into road, and emergency 


Table- n 


. Percent of accidents caused by ran- 
off-road, for tv/o age groups. 






All Accidents 
16 Years 26+ Years 




Fatal Accidents 
16 Y,ears 26+ Years 


Ran-off-road right 


14.7 


7.0 




25.7 


16.1 


Ran-of^-road left 


7.8 


3.6 




23.0 


9.3 


Ran-off-road straight 


0.5 


K 0.4 




0.0 


0.9 


Other accidents 


77.0 
• 


89.0 

• 




51.3 


73.7 
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Jhus, there appears to be a set of Gritical situations,, both'' emer- 
gency and " no n- emergency," v/hich can lead , to accidents for young drivers, . 
" It would be hoped, oY course, that through additional training and 
Ifmited exposure tcf these situations the young driver will be better 
^bl« to react property in his subsequent driving, ' 

an attempt to train young or old drivers to react properly, ih 
an^pmergency situation^ certain simulated eniprgencies could be^practicejl ^ 
on^an off-road area such as the driving range/ . ' ' ^ 

-The skidding situation could be approached on a skid pan area 4, 
. Jbuilt into the existing ranges. Here^, on a low^frjctiori wet 'surface', 
various sl^ids could be induced and practiced including: (1 ) ''front wheel , ^ 
\Z) rear wheel, (3)- .four whgel, an^ (4) spin out skids. ^ 

The rear end oollis.ions' and the collisions caused by one driver 
pulling into the path of another vehicle might well be apprdx.imated by 
two maneuvers develoged by GM: the evasive maneuver, and the controlled 
braking exercise. These exercises will, in combination with the serpen- 
tine, en.able the student to learn^to judge gap clearances and closure rates. 
He will lea.rn to avoid a fixed object in the path of hi-s' vehicle at 
moderate speeds,* and the. transfer of learning to real qxperi^nces 5eems 
possible because these situations are encountered frequently. 

The off-road recovery^exercise cap train students to fare better 
wherv their vehicle-cleaves the roadway, by giving them practice in bring- 
ing the vehicle back on the road surface without overshooting into the 
next lane. This overshooting is frequently due to the large steering 
input needed to "jump" the curb, which is 4-6 inches on 'some rural roads. 

In addition to ^.he above exercises, which are often found in an 
'advanced driver education prx)gram, a final exercise might involve steering ^ 
and brake, f ail ures.'^ /While expensive equipment might be required to cTosely 
simulate real brake failure (or steering faflure), a close approximation 
of these conditions could be induced very simply. As revealed by an 
earlier survey of the existing N.C. raage program, most of the a^itomobiles 
used are equipped with power steerijo^ and pov/er brakes. These systems can 
be "induced to failure" by simply switching off the fgnition. Thus, an 
instructor could switch off the ignition during various segments of a 
range practice session (i.e., on a straightav/ay , curve, approaching 
obstacle in lane, efc.) forcing the student to use correct techniques for 
recovery, without the assistance of the power brakes or power steering. 
A simple and inexpensive device can be installed which would enable the 
instructor to '"kill" the ignition from his side of the vehicle. 

Thus in light of these facts from North Carolina data'and the review ^ 
of the literature, the critjcal maneuvers which appear to be most useful 
are off-road recovery, skid control, contrblled braking, evasive maneuvers^r 
steering failure, and brake failure situations. These should be considered 
in creating an emergency or advanced driver training program. 
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Hov;eyer, we must e^Kei|||^se caution in "Instituting a program from these 



results alone. firiffin''(ij^5) also reported on the speed- of drivers 
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involved in,ran-pff-road nccidents and found that 16-j^ear-old drivers 
have a mean, and median spoed almost 10 mph higher th^in drivers 26+ years 
. ol»l involved in such accidents (see Table 12). Thesa facts , however, 
cannot be used directly to analyze the cause of ran-off-road crashes. 
'Other factors, such as type of driving (rural vs. urban,; rural road vs. 
freeway, time of day, driving exposure, peer group pressure, alcohol, 
etc.) must also be taken into account. An advanced driver training 
program 'lasting perhaps a few hours will not prevent the young driver 
from driving at excess^ive speeds or under conditions which could turn 
a normal driving^situation into a precipitous one. ' ' 

A further complication arises in terms of attitude. When "giving the 
student (young or old) only a brief introduction to emergency maneuvering, 

^we may create, in that student, an attitude of false confidence. Many 
•V driving instructors report that after the emergency skills Tesson some 
students will ex^aim:. "Wow! that v^as fun,!- When can I pra'ctiCe that 
again?" The youfig or inexperienced driver nirght-use thes§ techniques 
when normal manipulative skills are enough to overC&me the problem. 
This creates more room for enror and accident involvement. The student ' 
may want to, "see what hisjcar can do," and perhaps involve himself in ' 
unnecessary danger situations. For example, it is, generally befieved 
that the best procedure to follow v/hen your, vehicle drops two v/heels 
off the pavement is to- .slow down and hold the wheel steady while bring- 

, ing the car to an even stop, but the over-confident driver education 
student may want to practice his new techniques and perhaps drop two • 

^ wheels off just to show his peers how "skilled" a driver he really is. 

In^the study with'police officers, Quane (1973) reported higher 
speeds iq fhe serpentine maneuver in the testing phase .with the experi- 
mental groups.. Do^s this indicate ra'jige trained drivers will become 
more aggressive? It is hard to ex'trapolate from the police officer- 
study to high school students, but it does put an air, of doubt in" the " 
efficacy of such a program. Some dr.iver educators, including Dr. Thomas 
A. Seals. (1974) agree that evasive drills have^no place in driver educa- 
tion program for beginners but should be-T.eserved for more experienced 
drivers a refresher course. The process of successful accident avoid-, 
ance entails perceptual, manipulative, psychomotor, and decision-making 
skills. It seems to be a difficult task'for the inexperienced driver 
to change his cognitive model of reaction /rom the normal skills to the 
evasive. ' This, changing might produce more problems than solutions. The 
experienced driver, however, should have enough exposure to be able to 
distinguish which model of driving to use. It. is the job of the educator 
to provide a cognitive model for the driver to/|vork with in evaluating 
each situation separately, as wellas to place this model in the- rjght 
perspective in th^ course of-'tiriver education. The student must be 
ready tp accept this type -of skill, or he will use it incorrectly . /A 
v/ell placed program of emergency skills can be an asset to the dri^r 
education system, whereas, an untimely placement of such a prpgram can 
be detrimental to Jie student and the cormiunity. 
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Table 12. Speed distribution of drivers involye.d in 
^ . ran-off-f'oad accidents for two age groups. 




Feasibili 

Although ft has been the task of this project to develqp an emergency 
skills curriculum for the 18 muU'i-vehicle range laboratories in North 
Carolina, many ranges have already ^adopted a few of the standard maneuvers 
and are using them presently. (serpentine, controlled braking, evasive). 
4, This assures the feasibil ity of at lea-st those maneuvers being taught. 
In determining which maneuvers are possible for North Carolina, we must 
consider space as well as cost. and accident reducing -potential . These ' 
maneuvers, similar to those of GM, can be set up in a minimym amount of 
space and with only a few pylons readily available to all Gf our ranges. 

The serpentine maneuver, ''^hil e not 'directly related to any specific 
emergency, gives the student practice in timing, gap judgment, and jadgmept 
of -closure. The student learris to use the "9t3" steering position while 
running through the fixgrcise at various speeds. The space requirements 
fcrr/this exercise' a,re 24' x 350' and can be easily accommodated in all 
of ' the 18 ranges'. 

, The controlled bfaking exercise is' designed to teach the student 
hpw to. avoid an obstacle in the path ofrhis vehicle while bringing the 
vehicle to a stop in the shortest possfble distance without skidding or 
locking the brakes. This exercise can Jje set up on an area 24' x 350'. 
and needs approximately 35 traffic cones to act as a barrier and ±o form - 
the Janes. The evasive maneuver can 'be set up. in the same way the con-' 
ttplled braking is set up, but it requires a' slightly wider .lane on the 
other side of the barriers (36'). The 350 Toot length is sufficient 
and all of the ranges can accommodate this. In the evasive maneuver, 
the student is directed right or left around a barrier'^ and the speed is 
up *to 35 mph. . ' U 

, . . 

'With the existing space *1 imitations of the driving, ranges only one 
maneuver might be. able to be set up at a time,. This sheuld not prove 
to be much of'a problem since the set-up is very simple requiring only 
the moveitient of a few traffic, cpnes, and the set' up is similar for' 
. each maneuver. - 

» # 

Th^ off-road recovery maneuver seems beneficial in liglit'of the 
number of acxridents and fatal ities caused by driver error in an off-road 
situation, but a length of curb 100-250 feet long is required and this 
might be d-ifficult to find without excessive construction costs or with- 
out using public rftads. It might" b^ ^pqssible, however, to use thjp edge 
of the paved driving. range fn simulation of a soft or grave] shoulder, 

. The skid pan , exercises c?in be accommodated ih terms of space, but 
do require additional' funds for construction and maintenance costs. The 
minimum skid surface/should be 24' x 200' and requiring a. TOO foot ; 
approach . and suffici^fent dry area "around it to prevent accidents. To 
build a skid pan the area must be resurfaced with^a coel tar emulsion 
(asphalt sealer) such as jeni^te. This can be applied only to hard sur- 
faces "^uch as asphalt or concrete and some of the ranges are gravel or 
crushed stone, ' The resurfacing vrill cost between $300 - $1500 depending 



upon area to be paved and labor costs. One gallon of sealing materiaj 
(0 $1.00/gal.) will cover 100' square feet. The sealer is a|Dplied to 
create a slippery surface .when wet. Provisions mus£ be made to flood * 
the skid pan perhaps using a nearby fire hydraht.^Car modifications 
are also suggested such as dual brakes (front and Tear), heavy duty 
shocks, and special tires at, the approximate cos^ of $500 per car. This 
would not be possible with dealer loan cars, because some of the modifi- 
cations .are permanent and would be objectionable .to the dealer. However, 
state car?5 cou^d be equipped in such a fashion. When the skid>4)an is 
not i/i use and it is dry, it may be used as a normal surface for driving 
range exercises, but caution^|nust be used during rainy weather. 

It is the opinion of numerous educators, and researchers that the 
GM blowout simulator, at an -initial cost of $350 and the maintenance cps^t 
of tires and rims is not cost-effective. As shown earlier, blowouts 
(Barry, et al . , 1973r)'are not a very likely phenomenon on North Carolina 
roads. The space needed for sucW a maneuver to be practiced at 50-60 
mph is >also too large (600* x 500')- to be accommodated by many of the ^ 
existin||. ranges. This exercise is very* hard on the car and would require 
that the wheels be all^igney and balanced frequently. Dealers are not 
likely to^allow North Carol ina educators to use their cars in such .a'* 
manner. . * * * . * » ^ 

Mechani(^l_ emergencies are easily trained for and are a part of 
most classroom "instructioa. Engine stall, brake failure, and steering 
failure arq problems the student should understand and be able to cope 
with on the road. As discussed, previously, .these three mechanical .pro- 
blems might be simulated* by turning fthe ignition off while^a power, 
assisted car is in motion. Thi^ might provB to be an effect>ve and 
inexpensive aid to the advanced driving resources curriculum. 



IV. RECOMMENDATIONS FOR EMERGENCY DRIVING SKiLL RESOURCES 



. The previous material has indicate'd that there remains a lack of 
sound data proving the worth of an emergency Skills program. However, 
tho N.C. accident statistics indicate that there may be a need for this 
t^pe' of training. Because of these 'somewhat contrasting fi-ndings, and 
because- of the possibility of the adverse effects "cited earlier, HSRC 
strongly reconriends a small scale pilot program which can be accurately 
evaluated. It is noted at this point that DPI arid the school systems 
involved must view this as a trial effort. and be' aware that the results 
of the evaluation may not prove the program iaeneficial . However, until 
such a program is trie^, no conclusions' should be drawn. In line with 
DPI's policy of .continually upgrading its program, HSRC recoimiends that 
such a trial be initiated. , , - . ^ 

Based on the accident studies in the tlite>ature as well as ^rom 
North Carolina data, thdT'cost-effectiveness analysis in the previous 
sections of this report, "and the general consensus of research-fers in the 
field, the authors recommend the following maneuvers to be ta.ught on 
the existing driving ranges fn North Carolina. The "s^t-up" and thus 
the .dimensions required for each specific maneuver. can be .varied to suit 
each individual driving range. If the maneuvers are set' up with 
narrower lanes and shorter cue distances, -^the maneuvers can be run, at ', 
slower speeds in smaller areas. A speed/distance rejationship can be 
established for each maneuver to normalize the type of training from 
one range to another. The space requirements shown include an, extended ' 
area around the course t6 provJtJe a safety zone. 

Traffic cones ^ire 'required for each maneuver. It is practical 
to obtain TOO twelve inch traffic cones for approximately $.1.7.5 a piece. 
The twelve inch size is' easier to transport and less jsxpensive than 
the 'larger sizes. With 100 cones, several maneuvers can be set up 
simultaneously. The. initial cost for an emergency skills course is 
approximately $175.. The additional cost for each maneuver is included 
in the following 'descriptions. ' • . 

' ■.■ , ^' . 

1'. terpentine; maneuver^— - ' ' - 

Space re.quirements: 350' x 75' 
Materials: 6 traffic cones 

-. * As indicated earlier, the^serpentine ,gourse, while not 
• related specifically to any emergency maneuver, 'is helpful in. 
training the student to use, proper hand positions, rhythm, and 
timing in^steer'ing the' vehicle around a set of traffic cone's. ■ 

The cones are set-up approximately 50 feet apart along > 
a straight line. The object of this exercise is tq approach 
the firs^t cq;ie at a -constant 'speed and then steer around 
e^ch s.uccessive cone, first to the right and then to the left 
in a slalom-like manner. The, speed is increased on successive' 
trials up to 25. mph (see Figure 1). » 
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2. Evasive maneuver- * 

V f * 

Space requirements: 350* x 100' ^ ^ • 

Materials: 30 cones 

The evasive maneuver is, designed to teach the student 
to avoid an obstruction in the path of his vehicle by steering 
around it. Because in real driving situations the path on ' 
either side of the obstruction might be blocked, a "left" or 
"right" cue is given verbally 60 feet before the barrier as • 
shown in Figure 2. The timing of this command presents the 
student with two concepts to m^aster: fir^t, he must decide 
to turn left or right and then accurately steer the car around 
the barrier without knocking over any cones. The student is - 
instructed to make several trials at speeds up to 35 mpn. 
The cones are set up as in Figure 2 v/ith an acceleration lane, 
a barrier, and two exit" lanes. 
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3. Controlled braking- - 

Space requirements: 350' x 100' 
Materials: 40 cones 

The controlled braking is similar to the evasive maneuver. 
The student learns to avoid an obstacle in his path while braking 
, and bringing the vehicle to a complete stop without flocking 
the wheels. A braking cue is given 60 feet before the 'barrier 
and the cor-es arq set up with an acceleration lane and ah exit 
lane as shown in Figure 3. The student will perform this 
maneuver several times at an entering speed of up to 35 mph. ' 

4-. Off-road recovery— 

Space requirements: 250' x 50' 

Materials: 25 cones and curb 1O250 feet long 

Cost: variable, depending upon availability of curb 

This exercise requires at least 100 feet of curb or 
dropped shoulder. This could be accommodatecl by removing 
part of the d1rt shoulder at the edge of the pavement of the 
range or by building a more permanent 4-inch curb. This maneuver 
will teach the student to recover from' dropping one or more 
wheels off the pavement without overshooting into the next 
lane. The exercise is tested at varying speeds up to 50 mph. 
. In most off-road recr-'ery set-ups, the student is instructed 
to accelerate to a given speed and then is told to drop the 
wheels off the pavement. To make the exercise more realistic, 
traffic cones will be used to mark the left-hand edge of the 
approach lane, and the approach lane will be gradually narrowed 
until the student is forced off tjne road. Tv/o recoyery modes 
will then be taught. First, 'the student will be taught to 
gradually slow the vehicle to a stop when the shoulder is 
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Figure 3* 

CONTROLLED BRAKING 
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clear. Second, a barrier (cones) will be placed on the shoulder 
ahead of the car, forcing the student to quickly steer the 
car back onto the pavement. The student will be taught to 
correctly make this recovery without overshooting into the 
opposing lane. Cons.ideration must be made for realigning and 
balancing 'the wheels because the off-road recovery is hard on 
the vehicle. 

5. Skid control- 



Space requirements: 250/ X 500' 

Materials: Skid car, skid pan 50' x 200', 20 traffic cones 
Construction costs for skid pan of size 50' x 200': 
2 costs of sealer $100 

application of sealer 300-550 depending on labqr costs* 
water supply ? ' ^ - 

r • $400-650 

*The sealer might be applied by students and instructors saving 
ftiost of the application cost. 



Car modification -costs; 



Dual braking system installation 
Crash helmets 



$130 
20 

$150 



This exercise gives the student practice in handling 
skids of vfarious types. This maneuver requires a skid pan of at 
leas^t 24' x 200' created by resurfacing that area with a coal 
tar emulsion sealer such ?s jenite. The car must be equipped 
with a .dual braking system so that the instructor can lock 
the wheels inducing a skid.' If the car is equipped with a 
braking system that allows the front and-rear wheels to be . 
'locked independently the student can practice three .types 
'of skids — front, rear, or four-wheel. Otherwise only the 
four-wheel skid may be used. 

The student is instructed to enter the watered dov?n 
strip and steer his car in a straight line as the instructor 
applies his brake, causing the skid (see Figure 5^. The 
student will practice the skids at speeds up to'35 mph. 
At least 100 feet of dry pavemeat is ^ required on each side of 
the skid pan to prevent accidents due to loss of control. 
To prevent accidents when the skid-pan is in use, no other 
cars or persons should be in the area. If the skid pan is 
large enough (200' x 50'), modified versions (smaller) of the 
evasive, serpentine and controlled braking exercise can be 
set up on the skid pan for further advanced training. 
Advanced skid pan work has been done by Liberty Mutual and 
f|.S.C. as described earlier. Maneuvers , taught on the skid pan 
in other programs are included in Appendix B. 
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6. MGchanica' emergencies" , 
Space: otional 
Cost: $10.00 

The object o'f this exercise is to acquaint the student 
with three forms of vehicular system failure — brakes, steering 
and engine stall. This exercise is performed on any area of 
the range while the student is involved in another maneuver. • 
The instructor will switch off the ignition.and the student will 
experience loss of power steering, power brakes, and acceleration. 
Under these conditions, the student could be taught how to ' 
use the emergency brakes to correc\^y stop the vehicle arid could 
get some feel for the strength needed to steer the vehicle to' 
the roadside. After the student is able to successfully cope 
with this situation on dry pavement, the same situation cdul'd 
V be repeated on the skid pan. 

The resources presented here have been developed from a widfe variety 
of sources. However, the similarity between each of the sources 
suggest a general consensus approach to the problem of training for 
emergency maneuvers. It has been indicated in this report that an 
emergency situation is a precipitous one where the driver must react 
quickly and accurately to prevent a collision. Young drivers are perhaps 
more susceptible to being involved in emergency situations, but they are 
probably more easily trained. While the effectiveness of training young 
.drivers remains ^an unanswered question, it, is hoped that an advanced 
driver training course, in emergency maneuvers will reduce the number and 
severity of accidents in fjorth Carolina. A well conducted evaluation of ■ 
a pilot program will help provide important information to both state arid 
national driver educators and administrators. Initialing this pilot 
program for' high scf^ool students is one 'paH of the recotimendatiions 
cited in.a companiori report, by Council.,, et al. (1975)'. A second follow- 
up effort at a later date might include initiation of a similar 
program with more experienced adult drivers as a refresher course or 
perhaps with a subset of drivers known to have long histories of accidents. 

The upgrading of N.C.'s driving range'program is an important 
continuing effort by educators and researchers in the state, and the 
authors recommend this set of resources as part of that effort. 
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